P/1071-1024 


- 1 - 

HIGH FREQUENCY SWITCHING COMPONENT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to high frequency switching components, and 
more particularly, the invention relates to high frequency switching components 
formed by using a multilayer circuit board so as to prevent noise. 

2. Related Art 

In digital portable phones, high frequency switches are connected to 
transmission circuits, reception circuits, and antennas to be used for switching 
connections between the transmission circuits and the antennas, and connections 
between the reception circuits and the antennas. 

For example, Japanese Unexamined Patent Application Publication No. 7- 
202502 provides a high frequency switching component comprising such a high 
frequency switch, which is of keen interest to the background of the present 
invention. 

The high frequency switching component is formed by using a multilayer 
circuit board. Circuit elements forming a high frequency switch are disposed in the 
multilayer circuit board and on a surface thereof, by which miniaturization of the 
high frequency switching component is achieved. With this arrangement, an area 
necessary to mount the high frequency switching component can be reduced. 

In a high frequency circuit incorporating such a high frequency switch, it is 
essential to take measures for reducing noise, including electrostatic surges, that is, 
surge currents which occur when built-up static electricity is discharged. 

In order to prevent such noise, conventionally, a separate noise-preventing 
component has been mounted on an appropriate wiring board with the high 


frequency switching component. 

However, in such an arrangement, it is necessary to allocate an area for 
mounting the noise-preventing component on the wiring board. As a result, this 
arrangement is a hindrance to the miniaturization of the wiring board. In addition, 
since the noise-preventing component is required to be a discrete component, this 
causes an increase in cost. 

As another conventional noise-preventing measure, a resin coating is applied 
on an antenna to prevent an electrostatic current surge from entering the antenna. 

However, the resin coating can come off due to deterioration of the resin. 
Under such circumstances, an electrostatic surge can cause great damage to the high- 
frequency switch, or to an external circuit connected to the antenna or the high- 
frequency switch, and can lead even to the destruction of the external circuit. 

As noise-preventing components, varistors and Zener diodes are known. 
When a varistor or a Zener diode is used as a component for preventing electrostatic 
surges, the capacitance between terminals must be increased. Thus, these 
components cannot be used in a signal line, and accordingly cannot be used for 
preventing electrostatic surges in a high frequency circuit incorporating such a high 
frequency switch. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a high 
frequency switching component capable of solving the above-described problems. 

One embodiment of the present invention provides a high frequency 
switching component for being connected to a transmission circuit, a reception 
circuit, and an antenna and having two states, a state in which the transmission 
circuit is connected to the antenna, and a state in which the reception circuit is 
connected to the antenna. In addition, the high frequency switching component has a 
multilayer circuit board. 


Linked to the multilayer circuit board, there is formed a circuit used for a 
high frequency switch including a transmission circuit terminal to be connected to a 
transmission circuit, a reception circuit terminal to be connected to the reception 
circuit, an antenna terminal to be connected to be the antenna, a ground terminal, a 
first diode whose anode is connected to the transmission circuit terminal and whose 
cathode is connected to the antenna terminal, a second diode whose anode is 
connected to the reception circuit terminal and whose cathode is connected to the 
ground terminal, and a signal line for connecting the transmission circuit terminal, 
the reception circuit terminal, and the antenna terminal via the first diode. 

In addition, the transmission circuit terminal, the reception circuit terminal, 
the antenna terminal, the ground terminal, the first diode, and the second diode are 
disposed on a surface of the multilayer circuit board. Furthermore, at least a part of 
the single line is disposed inside the multilayer circuit board. 

In such a high frequency switching component, in order to solve the above- 
described technological problems, the present invention provides a structure in which 
an inductor is disposed between the signal line and the ground terminal to eliminate 
noise within or on the surface of the multilayer circuit board. 

The above inductor is preferably provided by a line electrode disposed inside 
the multilayer circuit board. 

In addition, in this embodiment of the present invention, particularly, it is 
preferable that the inductor is disposed between the ground terminal and a part at 
which the signal line is connected to the antenna terminal. 

Further, in such a high frequency switching component, another embodiment 
of the present invention provides a structure in which an LC filter is disposed on the 
signal line to eliminate noise, and the LC filter is arranged inside or on the surface of 
the multilayer circuit board. 

The above LC filter is preferably disposed inside the multilayer circuit board. 

In addition, in this embodiment of the present invention, particularly, it is 
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preferable that the LC filter is disposed at a part at which the signal line is connected 
to the antenna terminal. 

Other features and advantages of the present invention will become apparent 
from the following description of the invention which refers to the accompanying 
drawings. 

BRIEF DE SCRIPTION OF THE PR AWTNOS 

Fig. 1 is the circuit diagram of a circuit structure arranged in a high frequency 
switching component 1 according to a first embodiment of the present invention. 

Fig. 2 is a perspective view showing the appearance of the high frequency 
switching component 1 having the circuit structure shown in Fig. 1. 

Fig. 3 is an exploded perspective view of the multilayer circuit board 2 shown 
in Fig. 2. 

Fig. 4 is a circuit diagram showing a circuit structure arranged in a high 
0 frequency switching component 101 according to a second embodiment of the 

j=| 15 present invention. 

Fig. 5 is a perspective view showing the appearance of the high frequency 
switching component 101 having the circuit structure shown in Fig. 4. 

Fig. 6 is an exploded perspective view of a multilayer circuit board 102 
shown in Fig. 5. 

20 DETAILED DESCRIPTION O F EMBODIMENTS OF THF INVENTION 

Figs. 1 and 3 illustrate a high frequency switching component 1 according to 
a first embodiment of the present invention. 

First, referring to Fig. 1, a description will be given of the structure of a 
circuit disposed in the high frequency switching component 1. 
25 The high frequency switching component 1 includes a transmission circuit 

terminal Tx for being connected to a transmission circuit, a reception circuit terminal 
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Rx for being connected to a reception circuit, an antenna terminal ANT for being 
connected to an antenna, and a ground terminal GND. In addition, the high 
frequency switching component 1 includes a first control terminal Tl and a second 
control terminal T2. 

The transmission circuit terminal Tx is connected to the anode of a first diode 
Dl via a first capacitor CI . The cathode of the first diode Dl is connected to the 
antenna terminal ANT via a second capacitor C2. The anode of the first diode Dl is 
connected to a ground terminal GND, that is, the anode is grounded, via a series 
circuit constituted of a first transmission line SL1 and a third capacitor C3. In 
addition, the first control terminal Tl is connected to an intermediate point between 
the first transmission line SL1 and the third capacitor C3, and a first control circuit 
for switching the high frequency switching component 1 is to be connected to the 
first control terminal Tl. 

The second capacitor C2 connected to the antenna terminal ANT is connected 
to the reception circuit terminal Rx via a series circuit constituted of a second 
transmission line SL2 and a fourth capacitor C4. In addition, the anode of a second 
diode D2 is connected to the intermediate point between the second transmission line 
SL2 and the fourth capacitor C4. The cathode of the second diode D2 is connected 
to a ground terminal GND via a fifth capacitor C5, that is, the cathode thereof is 
grounded. The second control terminal T2 is connected to the intermediate point 
between the second diode D2 and the fifth capacitor C5 via a resistor R. A second 
control circuit for switching the high frequency switching component 1 is to be 
connected to the second control terminal T2. 

In such a high frequency switching component 1, in order to connect the 
transmission circuit and the antenna in order to perform transmission, a positive 
voltage is applied to the first control terminal Tl by the first control circuit, which is 
not shown in the figure. With this applied voltage, both the first and second diodes 
D 1 and D2 are switched on. In this situation, the DC voltage applied to the first 
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control terminal Tl is applied only to a circuit including the first and second diodes 
Dl and D2, and the voltage is blocked by the first to fifth capacitors CI to C5. 

As described above, when the first and second diodes Dl and D2 are 
switched on, a signal applied to the transmission circuit terminal Tx by the 
transmission circuit is transmitted to the antenna via the antenna terminal ANT. In 
addition, the signal from the transmission circuit is not transmitted to the reception 
circuit terminal Rx, since the second transmission line SL2 is placed in a resonant 
condition by being grounded via the second diode D2, and as a result, an extremely 
large impedance is observed in the direction of the reception circuit terminal Rx from 


On the other hand, in the high frequency switching component 1, in order to 
connect the reception circuit and the antenna to perform reception, no voltage is 
applied to the first control terminal Tl, and a positive voltage is applied to the second 
control terminal T2. With this applied voltage, both the first and second diodes Dl 
15 and D2 are switched off As a result, a signal received from the antenna via the 

antenna terminal ANT is transmitted to the reception circuit via the reception circuit 
terminal Rx, and is not transmitted to the transmission circuit via the transmission 
circuit terminal Tx. 

In this way, with the high frequency switching component 1, control voltages 
20 are applied to the first and second control terminals Tl and T2 so as to switch to a 

state in which the transmission circuit is connected to the antenna and a state in 

which the reception circuit is connected to the antenna. 

In this embodiment, the high frequency switching component 1 described 

above also includes the first to third inductors LI to L3. The inductors LI to L3 are 
25 disposed respectively between the ground terminal GND and the antenna terminal 

ANT, the transmission circuit terminal Tx, and the reception circuit terminal Rx. 

With this arrangement, the inductors LI to L3 serve to eliminate noise such as 

electrostatic surges occurring on the signal line 3. 
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More specifically, the first inductor LI is disposed between the part at which 
the S1 gnal hne 3 is connected to the antenna terminal ANT and the ground terminal 
GND. The second inductor L2 is disposed between the part at which the signal line 3 
>s connected to the transmission circuit termina. Tx and the ground terminal GND 
The fluid inductor L3 is disposed between the part at which the signal line 3 is 
connected to the reception circuit tenninal Rx and the ground terminal GND 
With the first to third inductors LI to L3, when a noise component is 
generated m a signal running through the signal line 3, the noise component flows 
through one of the inductors LI to L3 to the ground terminal GND, with the result 
that the noise component can be eliminated. Particularly, the first inductor LI 
deposed near the antenna terminal ANT effectively allows an electrostatic surge that 
enters from the antenna to flow to the ground terminal GND, and serves to prevent 
the electrostatic surge from entering either the high frequency switching component 
1 or an external circuit connected to the switching component. As a result, the first 
mductor LI prevents damage both to the high frequency switching component 1 and 
to external circuits. 

Furthermore, by appropriately selecting the inductance value of each of the 
first to th.rd inductors LI to L3, the inductors LI to L3 are adapted to be suitable for 
prevents of electrostatic surges, and for the prevention of noise on the low- 
frequency side, between direct circuit and a signal frequency. In addition the 
mductors LI to L3 can have the additional function of perform.ng matching 
adjustments in the high frequency switching component 1. 

Fig. 2 is a perspective view illustrating the appearance of the high frequency 
swnchmg component 1 comprising the circuit shown in Fig. 1. Fig. 3 is an exploded 
perspective view of a multilayer circuit board 2 disposed in the high frequency 
swnchmg component 1 shown in Fig. 2. In Figs. 2 and 3, the same reference 
numerals are given to parts equivalent to those shown in Fig. , so that the linkages 
between Figs. 1, 2, and 3 can be easily understood. 
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The multilayer circuit board 2 disposed in the high frequency switching 
component 1, as shown in Fig. 3, is formed by laminating a plurality of insulation 
layers 4 to 10. The insulation layers 4 to 10 are formed of a dielectric material. 

Referring to Fig. 3, the description of the circuit board 2 will start from the 
5 insulation layer 4 at the bottom. Over almost the entire first insulation layer 4, a 

ground electrode 1 1 is formed. The ground electrode 1 1 is connected to the ground 

terminal GND shown in Fig. 2. 

On a second insulation layer 5, first to third inductors LI to L3 are formed by 
line electrodes. These line electrodes for forming the first to third inductors LI to L3 
10 provide microstrip line structures with the ground electrode 1 1 . 

An end of each of the line electrodes forming the first to third inductors LI to 
L3 is connected to the ground electrode 1 1 via a respective one of via-holes 12, 13, 
and 14. The other end of the line electrode forming the first inductor LI is connected 
to the antenna terminal ANT shown in Fig. 2. The other end of the line electrode 
15 forming the second inductor L2 is connected to the transmission circuit terminal Tx 
shown in Fig. 2. The other end of the line electrode forming the third inductor L3 is 
connected to the reception circuit terminal Rx shown in Fig. 2. 

On a third insulation layer 6, a capacitor electrode 1 5 used for a third 
capacitor C3 is formed. The other capacitor electrode used for the third capacitor C3 
20 is provided by the ground electrode 1 1 . 

On a fourth insulation layer 7, line electrodes used for first and second 
transmission lines SLl and SL2 are formed. These first and second transmission 
lines SLl and SL2 comprise microstrip line structures formed by these line 
electrodes and the ground electrode 1 1. An end of the first transmission line SLl is 
25 connected to a capacitor electrode 1 5 used for the third capacitor C3 through a via- 
hole 16. 

On a fifth insulation layer 8, capacitor electrodes 17, 18, and 19 used for the 
first, second, and fourth capacitors CI, C2, and C4 are formed. The capacitor 
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electrode 17 used for the first capacitor CI is connected to the second inductor L2 by 
a via-hole 20. The capacitor electrode 18 used for the second capacitor C2 is 
connected to the first inductor LI by a via-hole 21. The capacitor electrode 19used 
for the fourth capacitor C4 is connected to the third inductor L3 by a via-hble 22. 

On a sixth insulation layer 9, the other capacitor electrodes 23, 24, and 25 
used for the first, second, and fourth capacitors CI, C2, and C4 are formed. These 
capacitor electrodes 23, 24, and 25 oppose the capacitor electrodes 17, 18, and 19 
through the insulation layer 9. 

The capacitor electrode 23 used for the first capacitor CI is connected to the 
first transmission line SL1 by a via-hole 26. The capacitor electrode 24 used for the 
second capacitor C2 is connected to one end of the second transmission line SL2 by a 
via-hole 27. The capacitor electrode 25 used for the fourth capacitor C4 is connected 
to the other end of the second transmission line SL2 by a via-hole 28. 

On a seventh insulation layer 10 at the top are formed conductive lands 29 
15 30, 31, 32, 33, 34, and 35. 

m The cond «ctive land 29 is connected to the first control terminal Tl shown in 

| Fig. 2, and is also connected to the first transmission line SL1 and the capacitor 

□ electrode 1 5 used for the third capacitor C3 through the via-hole 1 6. 

The conductive land 30 is connected to the second control terminal T2 shown 
20 in Fig. 2. 

The conductive land 31 is connected to the capacitor electrode 24 used for the 
second capacitor C2 and the second transmission line SL2 through the above via- 
hole 27. 

The conductive land 32 is connected to the ground terminal GND shown in 

25 Fig. 2. 

The conductive land 33 is connected to the capacitor electrode 23 used for the 
first capacitor CI and the first transmission line SL1 by the above via-hole 26. 

The conductive land 35 is connected to the capacitor electrode 25 used for the 
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fourth capacitor C4 and the second transmission line SL2. 

The fifth capacitor C5, the first and second diodes Dl and D2, and the 
resistor R shown in Fig. 1 are composed of chips. As shown in both Figs. 2 and 3, 
the fifth capacitor C5 is mounted in such a manner that the conductive land 32 is 
linked to the conductive land 34. In addition, the first diode Dl is mounted in such a 
manner that the conductive land 31 is linked to the conductive land 33. The second 
diode D2 is mounted in such a manner that the conductive land 34 is linked to the 
conductive land 35. The resistor R is mounted such that the conductive land 30 is 
linked to the conductive land 34. 

As shown above, the high frequency switching component 1 has the circuit 
structure shown in Fig. 1. In the high frequency switching component 1, as clearly 
shown in Fig. 2, on the surface of the multilayer circuit board 2 are formed the 
transmission circuit terminal Tx, the reception circuit terminal Rx, the antenna 
terminal ANT, the ground terminal GND, the first diode Dl, the second diode D2, 
the fifth capacitor C5, and the resistor R. In addition, at least a part of the signal line 
3 connecting the transmission circuit terminal Tx and the reception circuit terminal 
Rx to the antenna terminal ANT is disposed inside the multilayer circuit board 2. In 
addition, the first to third inductors LI to L3 are provided by the line electrodes 
disposed inside the multilayer circuit board 2. 

As described above, the present invention has been described by referring to 
the disclosed embodiment. However, other various modifications are applicable 
without departing from the scope of the invention. 

For example, although the above embodiment has provided the first to third 
inductors LI to L3 which are formed by the line electrodes disposed in the multilayer 
circuit board 2, at least one of the first to third inductors LI to L3 may instead be 
formed as a chip to be mounted on the surface of the multilayer circuit board 2. 
Also, chip capacitors can be substituted for the first to fourth capacitors CI to C4 
disposed inside the multilayer circuit board 2. On the other hand, the fifth capacitor 
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C5 and/or the resistor R which are each formed as a chip may instead be disposed 
inside the multilayer circuit board 2. 

Furthermore, in the above embodiment shown in the figures, each of the first 
to third inductors LI to L3 is arranged corresponding to a respective one of the 
antenna terminal ANT, the transmission circuit terminal Tx, and the reception circuit 
terminal Rx. However, one or more of the three inductors LI to L3 may be omitted. 

As described above, according to the above described structure and 
arrangement, since inductors used for eliminating noise are disposed between the 
signal line and the ground terminal in the high frequency switching component, noise 
components contained in high frequency signals on the signal line can be carried to 
the ground terminal via the inductors. As a result, noise such as electrostatic surges 
can be reduced, and, for example, damage caused by the electrostatic surges to the 
high frequency circuit can effectively be reduced. 

Furthermore, since such inductors used for eliminating noise are arranged 
either on the surface of the multilayer circuit board or inside the multilayer circuit 
board included in the high frequency switching component, the mounting of these 
inductors does not increase the area necessary to mount the high frequency switching 
component. Furthermore, when compared with a case in which an additional noise- 
preventing component is used, it is possible to decrease the area occupied on a wiring 
board by a high frequency circuit including the high frequency switching component, 
and production cost can also be reduced. 

In the present invention, miniaturization of the high frequency switching 
component can be achieved by using the line electrodes as the inductors for 
eliminating noise on lines disposed in the multilayer circuit board. 

Furthermore, in the invention, since the inductor is disposed between the 
ground terminal and the part at which the signal line is connected to the antenna 
terminal, the inductor effectively works against electrostatic surges entering from an 
antenna. Therefore, damage caused by electrostatic surges to the high frequency 
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switch and other circuits can be reduced. 

Figs. 4 to 6 illustrate a high frequency switching component 101 according to 
a second embodiment of the present invention. 

First, referring to Fig. 4, a description will be given of the structure of a 
circuit disposed in the high frequency switching component 101. 

The high frequency switching component 101 includes a transmission circuit 
terminal TxO for being connected to a transmission circuit, a reception circuit 
terminal RxO for being connected to a reception circuit, an antenna terminal ANTO 
for being connected to an antenna, and a ground terminal GNDO. In addition, the 
high frequency switching component 101 includes a first control terminal T10 and a 
second control terminal T20. 

The transmission circuit terminal TxO is connected to the anode of a first 
diode D10 via a first capacitor CIO and a second capacitor C20 connected in series. 
The cathode of the first diode D10 is connected to the antenna terminal ANTO via a 
third capacitor C30 and a fourth capacitor C40 connected in series. 

The anode of the first diode D10 is connected to a ground terminal GNDO, 
that is, the anode is grounded, via a series circuit constituted of a first transmission 
line SL10 and a fifth capacitor C50. In addition, the first control terminal T10 is 
connected to the intermediate point between the first transmission line SL10 and the 
fifth capacitor C50, and a control circuit connected to the first control terminal T10 
can be used to control switching performed by the high frequency switching 
component 101. 

The reception circuit terminal RxO is connected to the third capacitor C30 and 
the fourth capacitor C40 connected to the antenna terminal ANTO via a series circuit 
constituted of a second transmission line SL20 and the sixth and seventh capacitors 
C60 and C70. 

In addition, the anode of a second diode D20 is connected to the intermediate 
point between the second transmission line SL20 and the sixth capacitor C60. The 
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cathode of the second diode D20 is connected to a ground terminal GNDO v.a an 
eighth capacitor C80, that is, the cathode thereof is grounded. The second control 
terminal T20 is connected to the intermediate point between the second diode D20 
and the eighth capacitor C80 via a resistor RO. Another control circuit, connected to 
the second control terminal T20, can be used to control switching performed by the 
high frequency switching component 101. 

In such a high frequency switching component 101, for connecting the 
transmission circuit and the antenna to perform transmission, a positive voltage is 
applied to the first control terminal T10 from the control circuit, which is not shown 
in the figure. With this applied voltage, both the first and second diodes D10 and 
D20 are switched on. In this situation, since the DC voltage is blocked by the first to 
eighth capacitors CIO to C80, the voltage applied to the first control terminal T10 » 
applied only to a circuit including the first and second diodes D10 and D20. 

As described above, when the first and second diodes D10 and D20 are 
switched on, a signal applied to the transmission circuit terminal Tx by the 
transmission circuit is transmitted to the antenna via the antenna terminal ANTO. In 
addition, the signal from the transmission circuit is not transmitted to the reception 
circuit terminal RxO, since the second transmission line SL20 is placed in a resonant 
state by being grounded via the second diode D20, and as a result, an impedance 
observed in the direction of the reception circuit terminal RxO from a connecting 

point AO is extremely high. 

Meanwhile, in the high frequency switching component 101, in order to 
connect the reception circuit and the antenna to perform reception, no voltage is 
applied to the first control terminal Tl 0, and a positive voltage is applied to the 
second control terminal T20. With this applied voltage, both the first and second 
diodes D10 and D20 are switched off. As a result, a signal received from the antenna 
via the antenna terminal ANTO is transmitted to the reception circuit via the 
reception circuit terminal RxO. Further, the received signal is not transmitted to the 
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transmission circuit via the transmission circuit terminal TxO. 

In this way, with the use of the high frequency switching component 101 the 
voltage applied to each of the first and second control terminals T10 and T20 is 
controlled so as to switch to either a state in which the transmission circuit is 
connected to the antenna, or a state in which the reception circuit is connected to the 


antenna. 


In the high frequency switching component 101 described above, according 
to this embodiment, the first to sixth inductors L10 to L60 are disposed in such a 
manner that the LC filters LC10, LC20, and LC30 are formed by using both the 
mductors L10 to L60 and the aforementioned first, second, third, fourth, sixth and 
seventh capacitors CIO, C20, C30, C40, C60, and C70 together. The LC filters 
LC10, LC20, and LC30 each form a fourth-order high pass filter. 

The first LC filter LC10 is formed by the first and second capacitors CIO and 
C20, and the first and second inductors L10 and L20, which are disposed between 
the signal line 103 passing through the capacitors CIO and C20 and the ground 
terminal GNDO. 

The second LC filter LC20 is formed by the third and fourth capacitors C30 
and C40, and the third and fourth inductors L30 and L40, which are disposed 
between the signal line 103 passing through the capacitors C30 and C40 and the 

ground terminal GNDO. 

The third LC filter LC30 is formed by the sixth and seventh capacitors C60 
and C70, and the fifth and sixth inductors L50 and L60, which are disposed between 
the signal line 103 passing through the capacitors C60 and C70 and the ground 
terminal GNDO. 

As described above, since these LC filters LC10 to LC30 form high pass 
filters, these LC filters effectively serve to eliminate noise components of 
frequencies lower than a signal frequency on the signal line 103, such as electrostatic 

surges. 
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Particularly, the second LC filter LC20 disposed near the antenna terminal 
ANTO effectively allows an electrostatic surge which enters from the antenna to be 
attenuated, and serves to prevent the electrostatic surge from entering either into the 
high frequency switching component 101 or into external circuits attached to the 
switching component. As a result, the second LC filter LC20 prevents damage both 
to the high frequency switching component 101 and to external circuits. 

Furthermore, the LC filters LC10 to LC30 can be adapted to have the 
additional function of performing matching adjustments between the transmission 
circuit terminal TxO, the reception circuit terminal RxO, and the antenna terminal 
ANTO in the high frequency switching component 101. 

Fig. 5 is a perspective view illustrating the appearance of the high frequency 
switching component 101 comprising the circuit shown in Fig. 4. Fig. 6 is an 
exploded perspective view of a multilayer circuit board 102 disposed in the high 
frequency switching component 101 shown in Fig. 5. In Figs. 5 and 6, the same 
reference numerals are given to parts equivalent to those shown in Fig. 4 so that the 
linkages between Figs. 4, 5 and 6 can be easily understood. 

The multilayer circuit board 102 disposed in the high frequency switching 
component 101, as shown in Fig. 6, is formed by laminating a plurality of insulation 
layers 104 to 1 13. The insulation layers 104 to 1 13 are, for example, formed of 
dielectric materials. 

Referring to Fig. 6, the description will start from the insulation layer 104 at 
the bottom. On the first insulation layer 104, capacitor electrodes 1 14, 1 15, and 1 16 
for first, fourth, and seventh capacitors C10, C40, and C70 are formed. The 
capacitor electrode 1 14 for the first capacitor C10 is connected to the transmission 
circuit terminal TxO shown in Fig. 5. The capacitor electrode 115 for the fourth ' 
capacitor C40 is connected to the antenna terminal ANTO shown in Fig. 5. The 
capacitor electrode 1 16 for the seventh capacitor C70 is connected to the reception 
circuit terminal RxO shown in Fig. 5. 
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On a second insulation layer 105, other capacitor electrodes 1 17, 1 18, and 
1 19 for the first, fourth, and seventh capacitors CIO, C40, and C70 are formed. 
These capacitor electrodes 117, 118, and 1 19 oppose the capacitor electrodes 1 14, 
1 15, and 1 16 described above through the insulation layer 105. 

On a third insulation layer 106, first, fourth, and sixth inductors L10, L40, 
and L60 are formed by line electrodes. The line electrodes for forming the first, 
fourth, and sixth inductors L10, L40, and L60 provide microstrip line structures with 
a ground electrode 120, which will be described below. In addition, the fourth and 
sixth inductors L40 and L60 are provided by a series of the line electrodes. 

On a fourth insulation layer 107 are formed capacitor electrodes 121, 122, 
and 123 for second, third, and sixth capacitors C20, C30, and C60. 

On a fifth insulation layer 108 are formed other capacitor electrodes 124, 125, 
and 126 for the second, third, and sixth capacitors C20, C30, and C60. These 
capacitor electrodes 124, 125, and 126 oppose the aforementioned capacitor 
electrodes 121, 122, and 123 via the insulation layer 108. 

On a sixth insulation layer 109, second, third, and fifth inductors L20, L30, 
and L50 are formed by line electrodes. These line electrodes for forming the second, 
third, and fifth inductors L20, L30, and L50 provide microstrip line structures with 
the ground electrode 120, which will be described below. In addition, the third and 
fifth inductors L30 and L50 are provided by a series of the line electrodes. 

On almost the entire seventh insulation layer 110, the ground electrode 120 is 
formed. The ground electrode 120 is connected to the ground terminal GND0 shown 
in Fig. 5. 

On an eighth insulation layer 1 1 1 is formed a capacitor electrode 127 for the 
fifth capacitor C50. The other capacitor electrode for the fifth capacitor C50 is 
provided by the aforementioned ground electrode 120. 

On a ninth insulation layer 112, line electrodes for first and second 
transmission lines SL10 and SL20 are formed. These first and second transmission 
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lines SL10 and SL20 comprise microstrip line structures formed by their line 
electrodes and the ground electrode 120. 

On a tenth insulation layer 1 12 at the top are formed conductive lands 128, 
129, 130, 131, 132, 133, and 134. The conductive land 128 is connected to the first 
control terminal T10 shown in Fig. 5. The conductive land 129 is connected to the 
second control terminal T20 shown in Fig. 5. The conductive land 131 is connected 
to the ground terminal GNDO shown in Fig. 5. 

In addition, a description will be given of the connection between the 
insulation layers 104 to 1 13. The conductive land 128, the first transmission line 
SL10, and the capacitor electrode 127 for the fifth capacitor C50 are connected to 
one another through a via-hole 135. 

The conductive land 130, the second transmission line SL20, the inductor 
L30, and the capacitor electrode 125 for the third capacitor C30 are connected to one 
another through a via-hole 136. 

The conductive land 132, the first transmission line SL10, the second 
inductor L20, and the capacitor 124 for the second capacitor C20 are connected to 
one another through a via-hole 137. 

The conductive land 134, the second transmission line SL20, the fifth 
inductor L50, and the capacitor electrode 126 for the sixth capacitor C60 are 
connected to one another through a via-hole 138. 

The first inductor L10 and the second inductor L20 are connected to the 
ground electrode 120 through a via-hole 139. The third, fourth, fifth, and sixth 
inductors L30, L40, L50, and L60 are connected to the ground electrode 120 through 
a via-hole 140. 

The capacitor electrode 121 for the second capacitor C20, the first inductor 
L10, and the capacitor electrode 1 17 for the first capacitor C10 are connected to one 
another through a via-hole 141. 

The capacitor electrode 122 for the third capacitor C30, the fourth inductor 
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L40, and the capacitor electrode 1 18 for the fourth capacitor C40 are connected to 
one another through a via-hole 142. 

The capacitor electrode 123 for the sixth capacitor C60, the sixth inductor 
L60, and the capacitor electrode 1 19 for the seventh capacitor C70 are connected to 
one another through a via-hole 143. 

The eighth capacitor C80, the first and second diodes D10 and D20, and the 
resistor RO shown in Fig. 4 are formed of chips. As seen in Figs. 5 and 6, the eighth 
capacitor C80 is mounted such that the conductive land 131 is linked to the 
conductive land 133. In addition, the first diode D10 is mounted such that the 
conductive land 130 is linked to the conductive land 132. The second diode D20 is 
mounted such that the conductive land 133 is linked to the conductive land 134. The 
resistor RO is mounted such that the conductive land 129 is linked to the conductive 
land 133. 

In this way, the high frequency switching component 101 provides a circuit 
structure shown in Fig. 4. In the high frequency switching component 101, as clearly 
shown in Fig. 5, the transmission circuit terminal TxO, the reception circuit terminal 
RxO, the antenna terminal ANTO, the ground terminal GNDO, the first diode D10, the 
second diode D20, the eighth capacitor C80, and the resistor RO are disposed on the 
surface of the multilayer circuit board 102. In addition, at least a part of the signal 
line 103 for connecting the transmission circuit terminal TxO and the reception 
circuit terminal RxO to the antenna terminal ANTO is disposed inside the multilayer 
circuit board 102. Furthermore, the first to third LC filters LC10 to LC30 provided 
by the inductors L10 to L60 and the capacitors C10 to C40, C60 and C70, 
respectively, are disposed inside the multilayer circuit board 102. 

Although the invention has been described by referring to the disclosed 
embodiment, various modifications can be applied within the scope of the present 
invention. 

For example, in the embodiment shown in the figures, the first to third LC 
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noise-preventing component is added, the area of the wiring board required for 
mounting a high frequency circuit including the high frequency switching component 
can be made smaller, and the cost of production can also be reduced. 

In addition, when the inductor is inserted between the signal line and the 
ground to prevent noise, the smaller the inductance value, the greater the noise- 
eliminating effect. However, in contrast, since the insertion loss becomes greater, 
negative effects are caused on the characteristics of the high frequency circuit. 
However, as in the case of the present invention, with the use of the LC filters, even 
though the inductance value is smaller, it is easy to obtain matching. As a result, 
with no problem to decrease the inductance value, the noise-eliminating effects can 
be enhanced. 

Furthermore, since the LC filters also can function as matching adjustment 
circuits, matching adjustment circuits are unnecessary or can be simplified. With 
this arrangement, reduction of the mounting area and the cost can be achieved. 

In this invention, since the LC filters for eliminating a noise are disposed 
inside the multilayer circuit board, the high frequency switching component can be 
miniaturized. 

Additionally, in the present invention, since the LC filter is inserted at the 
part at which the signal line is connected to the antenna terminal, the LC filter 
effectively serves against an electrostatic surge entering from the antenna. As a 
result, damage caused by such an electrostatic surge to the high frequency switch can 
be reduced, and damage to external circuits attached thereto. 

While the invention has been particularly shown and described with reference 
to preferred embodiments thereof, it will be understood by those skilled in the art 
that the foregoing and other changes in form and details may be made therein 
without departing from the spirit of the invention. 


